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TITLE 



BURNISHED VEHICLE WHEEL 

5 CROSS REFERENCE TO RELATED APPLICATION 

This application claims the benefit of U.S. Provisional Application No. 
60/039,628, filed March 19, 1997. 

BACKGROUND OF THE INVENTION 

1 0 This invention relates in general to vehicle wheels and in particular to a 

vehicle wheel having an outboard face which includes a burnished portion to 
provide a cosmetic finish to the wheel face and a method for burnishing the 
portion of the wheel face. 

Vehicle wheels typically include an annular wheel rim and a circular 

15 wheel disc. The wheel disc can be formed across the outboard end of the wheel 
rim or recessed within the wheel rim. The wheel rim is adapted to carry a 
pneumatically inflated tire. The wheel rim has inboard and outboard tire 
retaining flanges formed on the ends thereof which extend in an outward radial 
direction to retain the tire on the wheel. Inboard and outboard tire bead seats are 

20 formed on the outer surface of the wheel rim adjacent to the corresponding tire 
retaining flange to support the tire walls and form an air-tight seal therewith. 
The wheel rim also includes a reduced diameter deep well between the tire bead 
seats to facilitate mounting the tire upon the wheel. 

The wheel disc includes a central wheel hub for mounting the wheel upon 

25 a vehicle. The inboard face of the wheel hub is typically machined to form a flat 
surface to assure good contact between the wheel and the vehicle. A pilot hole 
and a plurality of wheel stud holes extend through the wheel hub. The pilot hole 
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is centered on the hub and the stud holes are spaced equally about a bolt circle 
which is concentric with the pilot hole. Hie pilot hole can receive the end of an 
axle while the wheel stud holes receive wheel studs for attaching the wheel to the 
vehicle. The wheel disc also typically includes a plurality of wheel spokes which 
extend radially fiom the wheel hub to the wheel rim and support the hub within 
the rim. 

Referring now to the drawings, a flow chart for a wheel manufacturing 
process is shown in Fig. 1. In function block 10, a wheel cast in a single piece 
from a light weight metal such as aluminum, magnesium or titanium, or an alloy 
of a light weight metal. Such wheels are becoming increasingly popular because 
they weigh less than conventional steel wheels and can include outboard wheel 
disc faces which are formed in a pleasing aesthetic shape. One piece wheel 
castings are usually formed by a gravity or low pressure casting process. The 
wheel castings are finished by machining to a final shape. 

Two separate macliining stations are typically used to finish a wheel 
casting. In functional block 1 1, the outboard end of a rough wheel casting is 
clamped to the face of a first wheel lathe which is located at the first machining 
station for a first set of machining operations. A wheel lathe is a dedicated 
machine designed to finish wheels. Wheel lathes typically include a plurality of 
cutting tools mounted upon a lathe turret The turret is indexed to sequentially 
move each of the tools to the surface of the wheel casting. Wheel lathes are 
usually operated under computer numerical control (CNC) to sequentially 
perform a number of related machining operations. For example, a wheel lathe 
turret can be equipped with a turning tool, a facing tool and a drill bit and the 
wheel lathe can be programmed to sequentially turn, face and bore a wheel 
casting. The wheel lathe face typically includes a chuck having a plurality of 
jaws which grip the outboard wheel retaining flange and tire bead seat. 
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Consequently, the outboard wheel rim end is not finished during the first set of 
machining operations. 

The outside and inside surfaces of the wheel rim are turned to their final 
shapes and the inboard surface of the wheel hub is faced in functional block 12. 
5 Additionally, the inboard end of the wheel rim is finished. The partially finished 
wheel casting is removed from the first wheel lathe, reversed and clamped on a 
second wheel lathe for a second set of machining operations in functional block 
13. During the second set of machining operations, the inboard wheel flange and 
tire bead seat are gripped in the jaws of the wheel lathe chuck, exposing the 
1 0 outboard surface of the wheel disc and the outboard end of the wheel rim for 
machining. 

In functional block 14, the second wheel lathe turns and faces the 
outboard wheel face. During these operations, the outboard tire retaining flange 
and the outboard tire bead seat also are turned to final shapes. The surface of the 

15 hubcap retention area is machined to final shape and the stud mounting holes are 
drilled through the hub in functional block 15. Alternately, the wheel casting 
may be removed from the wheel lathe and the drilling operation completed at 
another work station. 

During the facing and other machining operations, very fine grooves are 

20 formed in the surfaces of the wheel. Accordingly, the surface of the wheel is 

typically subjected to a finishing step, as shown in functional block 16. A typical 
finishing process involves polishing the wheel surface to smooth the grooves and 
provide a lusterous appearance to the surface of the wheel. The polishing is 
usually followed by application of a clear coating to protect the polished wheel 

25 surface. 

A typical polishing operation is illustrated by a flow chart in Fig. 2. 
Polishing typically involves a first step of rough buffing with an abrasive 
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compound as shown in functional block 20. The buffed wheel is degreased in 
functional block 2 1 . One frequently used method of degreasing involves passing 
the wheel through a chamber which is filled with a vapor of a solvent The 
solvent condenses upon wheel, covering the entire wheel surface. Once the 
solvent has had a sufficient time to dissolve any surface grease, the solvent is 
washed from the wheel to complete the degreasing. As shown in functional 
block 22, the wheel is then wet polished with a liquid lubricant for the polishing 
abrasive. The wheel is usually rotated and rotating polishing wheels are applied 
to the surface while a slurry of polishing abrasive and a carrier fluid is applied to 
the wheel surface. Next me wheel is rinsed in functional block 23. Typically, 
deionized water is used for the rinse. 

The wheel surface is prepared for coating in functional block 24. 
Typically, the wheel is immersed in a chromate bath. Finally, a clear coating is 
applied to the wheel in functional block 25. Usually, the clear coating is sprayed 
onto the wheel while the wheel is slowly rotated. The coating is then heated in a 
curing oven. 



SUMMARY OF THE INVENTION 
This invention relates to a wheel having an outboard face which includes 
20 a burnished portion to provide a cosmetic finish to the wheel face and a method 
for burnishing the portion of the wheel face. 

As described above, it is known to buff or polish a wheel surface. 
However, such processes require abrasives and solvents. Typical solvents 
include trichloroethylene, trichloroethane, sulfuric acid and perchloroethylene, 
25 which are toxic. Additionally, the lubricants for the abrasives can include animal 
lubricants such as grease and lard. The polishing wheels can produce air-borne 
lint during the polishing and buffing operation. Accordingly, it is necessary to 
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protect the workers from these materials and collect and dispose of the residues. 
Because of the complexity of the polishing operations and the need to 
appropriately control the environmental impact of the materials utilized, wheels 
are often shipped to a contractor for polishing. This involves additional time and 
5 expense. Thus, it would be desirable to smooth the wheel face without polishing 
the wheel. 

The present invention contemplates a vehicle wheel comprising an 
annular wheel rim portion and a wheel disc formed across the wheel rim. The 
wheel disc has an outboard face which includes a burnished portion to provide a 

10 pleasing cosmetic appearance. It is further contemplated that the burnished 
portion of the wheel disc face can extend over the entire surface of the wheel 
disc outboard face. An optional protective coating can be formed over the 
burnished portion of the wheel disc face. 

The present invention further includes a process for forming a decorative 

15 surface upon a vehicle wheel face which comprises providing a machined 

vehicle wheel including a wheel rim and having a wheel disc extending radially 
across the wheel rim. The machined wheel is mounted in a lathe. The wheel is 
rotated while a burnishing tool is urged against the outboard surface of the wheel 
disc to smooth a portion of the wheel disc surface. The invention also 

20 contemplates burnishing the entire outboard face of the wheel disc. Subsequent 
to burnishing the wheel face, an optional protective coating can be applied to the 
burnished surface. 

Various objects and advantages of this invention will become apparent to 
those skilled in the art from the following detailed description of the preferred 

25 embodiment, when read in light of the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a flow chart for a known process for manufacturing a one piece 
vehicle wheel. 

Fig. 2 is a flow chart for a known process for polishing a one piece 
vehicle wheel. 

Fig. 3 is a sectional view of a burnished vehicle wheel and illustrates a 
process for burnishing the vehicle wheel face in accordance with the invention. 
Fig. 4 illustrates a burnishing tool used in the burnishing shown in Fig. 3. 
Fig. 5 illustrates an alternate embodiment of the burnishing tool shown in 

Fig. 3. 

Fig. 6 is a flow chart for manufacturing a one piece vehicle wheel which 
utilizes the burnishing process illustrated in Fig. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring again to the drawings, there is illustrated in Fig. 3, a sectional 
view of a one piece wheel 30 having a burnished outboard surface 3 1 and a 
process for burnishing the wheel 30 in accordance with the present invention. 
Burmshing involves rubbing a smooth hard tool under considerable pressure over 
the minute surface protrusions that are formed in a metal surface during 
rnachining. Burnishing reduces the depth and sharpness of the protrusions 
through plastic flow of the metal. As the tool moves, the microscopic peaks in 
the work surface are compressed into the adjacent hollows, which densities the 
surface of the metal. Burnishing simultaneously smoothes and compresses the 
work surface. The resulting mechanical forces, which impart compression 
stresses to the wheel, both on the surface and down to a certain depth of the 
work, increase the lifetime of the metal with respect to contact corrosion and 
fatigue. Additionally, the cosmetic appearance of the wheel is enhanced as 
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surface imperfections such as pits or oxides are plastically deformed into the 
surface of the wheel. An increased brightness or shine of the wheel surface is 
expected from the burnishing process. Thus, the present invention is directed to 
burnishing the visible portions of a wheel face, which includes portions of the 
5 wheel which are not subjected to stress, to cosmetically improve the appearance 
of the wheel face. 

As shown in Fig. 3, the wheel 30 includes an annular wheel rim 32. A 
wheel disc 33 which includes the outboard surface 31 extends radially across the 
outboard end of the wheel rim 32. The invention contemplates mounting an 

10 inboard end of the wheel rim 32 in the jaws 34 of a lathe or a spinner chuck of a 
wheel lathe (not shown). 

The wheel 30 is rotated about an axis 35, as shown by the arrow in Fig. 3, 
by the wheel lathe. A burnishing tool 40 mounted upon the lathe turret (not 
shown) is urged against the outboard wheel face 3 1 . The tool 30 is traversed in a 

15 radial direction from the outboard end of the wheel rim 32 across the wheel face 
3 1 . The tool 40 moves alternately toward and away from the center of the wheel 
disc 33, as shown by the small arrows in Fig. 3. As the tool 40 moves across the 
wheel face 31, the tool 40 also is moved axially to follow the contour of the 
wheel face 31. The invention further contemplates that the burnishing tool 40 

20 can be inclined to burnish all possible inclinations of the wheel face 31, such as 
horizontal, vertical or inclined. Additionally, the tool 40 can be advanced in an 
axial, or radial, direction to increase the force exerted upon the wheel face 3 1 . 
The surface of the wheel face 31 is plastically deformed and smoothed as the tool 
40 passes thereover to form a burnished portion 41 of the wheel face 31. 

25 The invention further contemplates a protective coating 42 which covers 

the burnished portion 41 of the wheel; however, such a coating 42 is optional. In 
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the preferred embodiment, the protective coating 42 is a-clear coating; however, 
other coatings can be applied to the burnished portion 41 . - 

In the preferred embodiment, the burnishing tool 40 includes a very hard 
steel ball 43 mounted or formed upon an end of a tool bar 44, as shown in Fig. 4. 
the ball 43 has a mirror or very smooth surface and a hardness which is greater 
than 62 Rc. Alternately, the tool 40 can be a hardened roller 45 which turns on a 
shaft 46 mounted in the slotted end of a tool bar 47, as shown in Fig. 5. 

A process for burnishing the wheel face is illustrated by the flow chart 
shown in Fig. 6. Steps shown in Fig. 6 which are similar to steps shown in Figs. 
1 and 2 have the same numerical designators. In functional block 10 a vehicle 
wheel is cast by a conventional casting process, such as, for example, gravity or 
low pressure casting. In functional blocks 1 1 through 15, the wheel casting is 
machined to a final shape as described above. 

In functional block 51, the outboard wheel face is burnished on a wheel 
lathe or other conventional wheel finishing machine. The wheel is rotated upon 
the wheel lathe while a burnishing tool is urged against and moved radially 
across the outboard wheel face. Once the desired surface finish has been 
achieved, the wheel is removed from the wheel lathe in functional block 52. 

The wheel can then be finished with a surface preparation in functional 
block 25 followed by a coating and curing of the coating in functional block 25. 
As described above, application of the protective coating to the burnished surface 
is optional. Thus, the present invention contemplates that burnishing is included 
as one of the steps in the prior art process for macmning a wheel casting. For 
example, a burnishing tool can be added to the turret of the wheel lathe used to 
machine the wheel casting and the burnishing operation included as one of the 
programmed macluning steps for finishing the wheel casting. Alternately, a 
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burnishing station, which is dedicated to burnishing the wheel faces, can be 
established at the wheel manufacturing facility. 

While the preferred embodiment has been described and illustrated above 
as burnishing the entire outboard wheel face, it will be appreciated that only a 
5 portion of the wheel face can be burnished. For example, the esthetic design of 
the wheel may require that only a portion of the wheel face is to be lusterous 
with the remainder remaining as machined or painted. Accordingly, only the 
portion which is desired to be luterous would be burnished. Similarly, the 
invention also contemplates that entire surface of wheel can be burnished to 

10 provide both an improvement in the cosmetic appearance to the wheel and the 
enhanced mechanical properties mentioned above which result from the 
compression stresses imparted by the burnishing process. Also, while the 
preferred embodiment has been described as being applied to cast wheels, it will 
be appreciated that the cosmetic appearance of wheels formed by other 

15 conventional processes also can be improved by burnishing. For example, the 
present invention also contemplates burnishing the outboard surface of forged or 
stamped wheel discs. 

The inventor expects that burnishing of the wheel face to enhance the 
cosmetic appearance thereof will cost less than buffing or polishing of the wheel 

20 face. Also, because the wheel can be burnished on existing wheel lathes, no 
capital cost for polishing machines is required. The burnishing process 
eliminates both the exposure of personnel to toxic substances utilized during 
polishing and the expense of disposing of the toxic wastes generated thereby. 
Production time and cost will also be reduced since the need to ship the wheel to 

25 a polishing contractor will be eliminated. The burnishing tool can extend into 
the wheel rim to reach the surface of a recessed wheel disc, which can be 
difficult to reach with polishing wheels. Burnishing preserves crisp edge 
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surfaces which may be aesthetically desirable. Such edges tend to be blunted or 
removed by the abrasive nature of the polishing process. As described above, 
because surface imperfections such as pits or oxides are plastically deformed into 
the surface of the wheel face, a better brightness or shine of the wheel face is 
5 expected. While polishing tends to highlight surface imperfections, burnishing 
tends to hide such surface imperfections. Additionally, fatigue resistance of the 
wheel is increased over that obtained by polishing due to the residual 
compressive stresses induced in the wheel surface by the burnishing process. 

In accordance with the provisions of the patent statutes, the principle and 

1 0 mode of operation of this invention have been explained and illustrated in its 
preferred embodiment. However, it must be understood that this invention may 
be practiced otherwise than as specifically explained and illustrated without 
departing from its spirit or scope. For example, while the preferred embodiment 
has been described for a one piece vehicle wheel, it will be appreciated that the 

1 5 invention also can be practiced upon two piece vehicle wheels having cast full 
face modular wheel discs. Also, the invention can be practiced upon a wheel 
spider which is disposed within a wheel rim. Additionally, while burnishing of 
only wheel faces has been described above, the invention also contemplates 
burnishing other machined wheel surfaces. 
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What is claimed is: 

1. A vehicle wheel comprising: 
an annular wheel rim portion; and 

a wheel disc formed across said wheel rim, said wheel disc having an 
5 outboard face, said outboard face including burnished portion which provides a 
pleasing cosmetic appearance. 

2. A vehicle wheel according to claim 1 wherein said burnished portion 
of said wheel disc face extends over the entire surface of said wheel disc 

10 outboard face. 

3. A vehicle wheel according to claim 2 further including a protective 
coating formed over said burnished portion of said wheel disc face. 

15 4. A vehicle wheel according to claim 3 wherein said protective coating 

is a clear coating. 

5. A process for forming a decorative surface upon a vehicle wheel face 
comprising the steps of: 
20 (a) providing a machined vehicle wheel including a wheel rim and having 

a wheel disc extending radially across the wheel rim; 

(b) mounting the wheel in a lathe; 

(c) rotating the wheel; and 

(d) urging a burnishing tool against the outboard surface of the wheel 
25 disc to smooth a portion of the wheel disc surface; and 
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6. A process according to claim 5 further including, subsequent to step 
(d), removing the burnished wheel from the lathe. 

7. A process according to claim 5 wherein the entire outboard face of the - 
5 wheel disc is burnished in step (c). 

8. A process according to claim 5 further including, subsequent to step 
(d), applying a protective coating to the burnished surface. 

0 9. A process according to claim 8 wherein the coating is a clear coating. 

10. A process according to claim 5 wherein the burnishing tool includes a 
spherical surface which is pressed against the wheel surface in step (d). 

> 1 1 . A process according to claim 5 wherein the burnishing tool includes a 

roller which is pressed against the wheel surface in step (d). 
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TITLE 

BURNISHED VEHICLE WHEEL 

CROSS REFERENCE TO RELATED APPLICATION 
This application claims the benefit of U.S. Provisional Application No. 
60/039,628, filed March 19, 1997. 

BACKGROUND OF THE INVENTION 
This invention relates in general to vehicle wheels and in particular to a 
vehicle wheel having an outboard face which includes a burnished portion to 
provide a cosmetic finish to the wheel face and a method for burnishing the 
portion of the wheel face. 

Vehicle wheels typically include an annular wheel rim and a circular 
wheel disc. The wheel disc can be formed across the outboard end of the wheel 
rim or recessed within the wheel rim. The wheel rim is adapted to cany a 
pneumatically inflated tire. The wheel rim has inboard and outboard tire 
retaining flanges formed on the ends thereof which extend in an outward radial 
direction to retain the tire on the wheel. Inboard and outboard tire bead seats are 
formed on the outer surface of the wheel rim adjacent to the corresponding tire 
retaining flange to support the tire walls and form an air-tight seal therewith. 
The wheel rim also includes a reduced diameter deep well between the tire bead 
seats to facilitate mounting the tire upon the wheel. 

The wheel disc includes a central wheel hub for mounting the wheel upon 
a vehicle. The inboard face of the wheel hub is typically machined to form a flat 
surface to assure good contact between the wheel and the vehicle. A pilot hole 
and a plurality of wheel stud holes extend through the wheel hub. The pilot hole 
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is centered on the hub and the stud holes are spaced equally about a bolt circle 
which is concentric with the pilot hole. The pilot hole can receive the end of an 
axle while the wheel stud holes receive wheel studs for attaching the wheel to the 
vehicle. The wheel disc also typically includes a plurality of wheel spokes which 
extend radially from the wheel hub to the wheel rim and support the hub within 
the rim. 

Referring now to the drawings, a flow chart for a wheel manufacturing 
process is shown in Fig. 1. In function block 10, a wheel cast in a single piece 
from a light weight metal such as aluminum, magnesium or titanium, or an alloy 
of a light weight metal. Such wheels are becoming increasingly popular because 
they weigh less than conventional steel wheels and can include outboard wheel 
disc faces which are formed in a pleasing aesthetic shape. One piece wheel 
castings are usually formed by a gravity or low pressure casting process. The 
wheel castings are finished by macliining to a final shape. 

Two separate machining stations are typically used to finish a wheel 
casting. In functional block 11, the outboard end of a rough wheel casting is 
clamped to the face of a first wheel lathe which is located at the first machining 
station for a first set of machining operations. A wheel lathe is a dedicated 
machine designed to finish wheels. Wheel lathes typically include a plurality of 
cutting tools mounted upon a lathe turret. The turret is indexed to sequentially 
move each of the tools to the surface of the wheel casting. Wheel lathes are 
usually operated under computer numerical control (CNC) to sequentially 
perform a number of related machining operations. For example, a wheel lathe 
turret can be equipped with a turning tool, a facing tool and a drill bit and the 
wheel lathe can be programmed to sequentially turn, face and bore a wheel 
casting. The wheel lathe face typically includes a chuck having a plurality of 
jaws which grip the outboard wheel retaining flange and tire bead seat 
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Consequently, the outboard wheel rim end is not finished during the first set of 
machining operations. 

The outside and inside surfaces of the wheel rim are turned to their final 
shapes and the inboard surface of the wheel hub is faced in functional block 12. 
5 Additionally, the inboard end of the wheel rim is finished. The partially finished 
wheel casting is removed from the first wheel lathe, reversed and clamped on a 
second wheel lathe for a second set of machining operations in functional block 
13. During the second set of machining operations, the inboard wheel flange and 
tire bead seat are gripped in the jaws of the wheel lathe chuck, exposing the 
10 outboard surface of the wheel disc and the outboard end of the wheel rim for 
machining. 

In functional block 14, the second wheel lathe turns and faces the 
outboard wheel face. During these operations, the outboard tire retaining flange 
and the outboard tire bead seat also are turned to final shapes. The surface of the 

1 5 hubcap retention area is machined to final shape and the stud mounting holes are 
drilled through the hub in functional block 15. Alternately, the wheel casting 
may be removed from the wheel lathe and the drilling operation completed at 
another work station. 

During the facing and other machining operations, very fine grooves are 

20 formed in the surfaces of the wheel. Accordingly, the surface of the wheel is 

typically subjected to a finishing step, as shown in functional block 16. A typical 
finishing process involves polishing the wheel surface to smooth the grooves and 
provide a lusterous appearance to the surface of the wheel. The polishing is 
usually followed by application of a clear coating to protect the polished wheel 

25 surface. 

A typical polishing operation is illustrated by a flow chart in Fig. 2. 
Polishing typically involves a first step of rough buffing with an abrasive 
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compound as shown in functional block 20. The buffed wheel is degreased in 
functional block 21. One frequently used method of degreasing involves passing 
the wheel through a chamber which is filled with a vapor of a solvent. The 
solvent condenses upon wheel, covering the entire wheel surface. Once the 
solvent has had a sufficient time to dissolve any surface grease, the solvent is 
washed from the wheel to complete the degreasing. As shown in functional 
block 22, the wheel is then wet polished with a liquid lubricant for the polishing 
abrasive. The wheel is usually rotated and rotating polishing wheels are applied 
to the surface while a slurry of polishing abrasive and a carrier fluid is applied to 
the wheel surface. Next the wheel is rinsed in functional block 23. Typically, 
deionized water is used for the rinse. 

The wheel surface is prepared for coating in functional block 24. 
Typically, the wheel is immersed in a chromate bath. Finally, a clear coating is 
applied to the wheel in functional block 25. Usually, the clear coating is sprayed 
onto the wheel while the wheel is slowly rotated. The coating is then heated in a 
curing oven. 



SUMMARY OF THE INVENTION 

This invention relates to a wheel having an outboard face which includes 
a burnished portion to provide a cosmetic finish to the wheel face and a method 
for burnishing the portion of the wheel face. 

As described above, it is known to buff or polish a wheel surface. 
However, such processes require abrasives and solvents. Typical solvents 
include trichloroethylene, trichloroethane, sulfuric acid and perchloroethylene, 
which are toxic. Additionally, the lubricants for the abrasives can include animal 
lubricants such as grease and lard. The polishing wheels can produce air-borne 
lint during the polishing and buffing operation. Accordingly, it is necessary to 
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protect the workers from these materials and collect and dispose of the residues. 
Because of the complexity of the polishing operations and the need to 
appropriately control the environmental impact of the materials utilized, wheels 
are often shipped to a contractor for polishing. This involves additional time and 
5 expense. Thus, it would be desirable to smooth the wheel face without polishing 
the wheel. 

The present invention contemplates a vehicle wheel comprising an 
annular wheel rim portion and a wheel disc formed across the wheel rim. The 
wheel disc has an outboard face which includes a burnished portion to provide a 

10 pleasing cosmetic appearance. It is further contemplated that the burnished 
portion of the wheel disc face can extend over the entire surface of the wheel 
disc outboard face. An optional protective coating can be formed over the 
burnished portion of the wheel disc face. 

The present invention further includes a process for forming a decorative 

15 surface upon a vehicle wheel face which comprises providing a machined 

vehicle wheel including a wheel rim and having a wheel disc extending radially 
across the wheel rim. The machined wheel is mounted in a lathe. The wheel is 
rotated while a burnishing tool is urged against the outboard surface of the wheel 
disc to smooth a portion of the wheel disc surface. The invention also 

20 contemplates burnishing the entire outboard face of the wheel disc. Subsequent 
to burnishing the wheel face, an optional protective coating can be applied to the 
burnished surface. 

Various objects and advantages of this invention will become apparent to 
those skilled in the art from the following detailed description of the preferred 

25 embodiment, when read in light of the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a flow chart for a known process for manufacturing a one piece 
vehicle wheel. 

Fig. 2 is a flow chart for a known process for polishing a one piece 
vehicle wheel. 

Fig. 3 is a sectional view of a burnished vehicle wheel and illustrates a 
process for burnishing the vehicle wheel face in accordance with the invention. 
Fig. 4 illustrates a burnishing tool used in the burnishing shown in Fig. 3. 
Fig. 5 illustrates an alternate embodiment of the burnishing tool shown in 

Fig. 3. 

Fig. 6 is a flow chart for manufacturing a one piece vehicle wheel which 
utilizes the burnishing process illustrated in Fig. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring again to the drawings, there is illustrated in Fig. 3, a sectional 
view of a one piece wheel 30 having a burnished outboard surface 3 1 and a 
process for burnishing the wheel 30 in accordance with the present invention. 
Burnishing involves rubbing a smooth hard tool under considerable pressure over 
the minute surface protrusions that are fqrmed in a metal surface during 
machining. Burnishing reduces the depth and sharpness of the protrusions 
through plastic flow of the metal. As the tool moves, the microscopic peaks in 
the work surface are compressed into the adjacent hollows, which densifies the 
surface of the metal. Burnishing simultaneously smoothes and compresses the 
work surface. The resulting mechanical forces, which impart compression 
stresses to the wheel, both on the surface and down to a certain depth of the 
work, increase the lifetime of the metal with respect to contact corrosion and 
fatigue. Additionally, the cosmetic appearance of the wheel is enhanced as 
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surface imperfections such as pits or oxides are plastically deformed into the 
surface of the wheel. An increased brightness or shine of the wheel surface is 
expected from the burnishing process. Thus, the present invention is directed to 
burnishing the visible portions of a wheel face, which includes portions of the 
5 wheel which are not subjected to stress, to cosmetically improve the appearance 
of the wheel face. 

As shown in Fig. 3, the wheel 30 includes an annular wheel rim 32. A 
wheel disc 33 which includes the outboard surface 31 extends radially across the 
outboard end of the wheel rim 32. The invention contemplates mounting an 

10 inboard end of the wheel rim 32 in the jaws 34 of a lathe or a spinner chuck of a 
wheel lathe (not shown). 

The wheel 30 is rotated about an axis 35, as shown by the arrow in Fig. 3, 
by the wheel lathe. A burnishing tool 40 mounted upon the lathe turret (not 
shown) is urged against the outboard wheel face 31. The tool 30 is traversed in a 

15 radial direction from the outboard end of the wheel rim 32 across the wheel face 
3 1 . The tool 40 moves alternately toward and away from the center of the wheel 
disc 33, as shown by the small arrows in Fig. 3. As the tool 40 moves across the 
wheel face 31, the tool 40 also is moved axially to follow the contour of the 
wheel face 3 1 . The invention further contemplates that the burnishing tool 40 

20 can be inclined to burnish all possible inclinations of the wheel face 3 1 , such as 
horizontal, vertical or inclined. Additionally, the tool 40 can be advanced in an 
axial, or radial, direction to increase the force exerted upon the wheel face 31. 
The surface of the wheel face 31 is plastically deformed and smoothed as the tool 
40 passes thereover to form a burnished portion 41 of the wheel face 3 1 . 

25 The invention further contemplates a protective coating 42 which covers 

the burnished portion 41 of the wheel; however, such a coating 42 is optional. In 



WO 98/41360 



-8- 



PCT/US98/05808 



the preferred embodiment, the protective coating 42 is a clear coating; however, 
other coatings can be applied to the burnished portion 41 . - 

In the preferred embodiment, the burnishing tool 40 includes a very hard 
steel ball 43 mounted or formed upon an end of a tool bar 44, as shown in Fig. 4. 
the ball 43 has a mirror or very smooth surface and a hardness which is greater 
than 62 Rc. Alternately, the tool 40 can be a hardened roller 45 which turns on a 
shaft 46 mounted in the slotted end of a tool bar 47, as shown in Fig. 5. 

A process for burnishing the wheel face is illustrated by the flow chart 
shown in Fig. 6. Steps shown in Fig. 6 which are similar to steps shown in Figs. 
1 and 2 have the same numerical designators. In functional block 10 a vehicle 
wheel is cast by a conventional casting process, such as, for example, gravity or 
low pressure casting. In functional blocks 1 1 through 15, the wheel casting is 
machined to a final shape as described above. 

In functional block 51, the outboard wheel face is burnished on a wheel 
lathe or other conventional wheel finishing machine. The wheel is rotated upon 
the wheel lathe while a burnishing tool is urged against and moved radially 
across the outboard wheel face. Once the desired surface finish has been 
achieved, the wheel is removed from the wheel lathe in functional block 52. 

The wheel can then be finished with a surface preparation in functional 
block 25 followed by a coating and curing of the coating in functional block 25. 
As described above, application of the protective coating to the burnished surface 
is optional. Thus, the present invention contemplates that burnishing is included 
as one of the steps in the prior art process for machining a wheel casting. For 
example, a burnishing tool can be added to the turret of the wheel lathe used to 
machine the wheel casting arid the burnishing operation included as one of the 
programmed machining steps for finishing the wheel casting. Alternately, a 
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burnishing station, which is dedicated to burnishing the wheel faces, can be 
established at the wheel manufacturing facility. 

While the preferred embodiment has been described and illustrated above 
as burnishing the entire outboard wheel face, it will be appreciated that only a 
5 portion of the wheel face can be burnished. For example, the esthetic design of 
the wheel may require that only a portion of the wheel face is to be lusterous . 
with the remainder remaining as machined or painted. Accordingly, only the 
portion which is desired to be luterous would be burnished. Similarly, the 
invention also contemplates that entire surface of wheel can be burnished to 

10 provide both an improvement in the cosmetic appearance to the wheel and the 
enhanced mechanical properties mentioned above which result from the 
compression stresses imparted by the burnishing process. Also, while the 
preferred embodiment has been described as being applied to cast wheels, it will 
be appreciated that the cosmetic appearance of wheels formed by other 

15 conventional processes also can be improved by burnishing. For example, the 
present invention also contemplates burnishing the outboard surface of forged or 
stamped wheel discs. 

The inventor expects that burnishing of the wheel face to enhance the 
cosmetic appearance thereof will cost less than buffing or polishing of the wheel 

20 face. Also, because the wheel can be burnished on existing wheel lathes, no 
capital cost for polishing machines is required. The burnishing process 
eliminates both the exposure of personnel to toxic substances utilized during 
polishing and the expense of disposing of the toxic wastes generated thereby. 
Production time and cost will also be reduced since the need to ship the wheel to 

25 a polishing contractor will be eliminated. The burnishing tool can extend into 
the wheel rim to reach the surface of a recessed wheel disc, which can be 
difficult to reach with polishing wheels. Burnishing preserves crisp edge 
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surfaces which may be aesthetically desirable/ Such edges tend to be blunted or 
removed by the abrasive nature of the polishing process. As described above, 
because surface imperfections such as pits or oxides are plastically deformed into 
the surface of the wheel face, a better brightness or shine of the wheel face is 
expected. While polishing tends to highlight surface imperfections, burnishing 
tends to hide such surface imperfections. Additionally, fatigue resistance of the 
wheel is increased over that obtained by polishing due to the residual 
compressive stresses induced in the wheel surface by the burnishing process. 

In accordance with the provisions of the patent statutes, the principle and 
mode of operation of this invention have been explained and illustrated in its 
preferred embodiment However, it must be understood that this invention may 
be practiced otherwise than as specifically explained and illustrated without 
departing from its spirit or scope. For example, while the preferred embodiment 
has been described for a one piece vehicle wheel, it will be appreciated that the 
invention also can be practiced upon two piece vehicle wheels having cast full 
face modular wheel discs. Also, the invention can be practiced upon a wheel 
spider which is disposed within a wheel rim. Additionally, while burnishing of 
only wheel faces has been described above, the invention also contemplates 
burnishing other machined wheel surfaces. 
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What is claimed is: 

1. A vehicle wheel comprising: 
an annular wheel rim portion; and 

a wheel disc formed across said wheel rim, said wheel disc having an 
5 outboard face, said outboard face including burnished portion which provides a 
pleasing cosmetic appearance. 

2. A vehicle wheel according to claim 1 wherein said burnished portion 
of said wheel disc face extends over the entire surface of said wheel disc 

10 outboard face, 

3. A vehicle wheel according to claim 2 further including a protective 
coating formed over said burnished portion of said wheel disc face. 

15 4. A vehicle wheel according to claim 3 wherein said protective coating 

is a clear coating. 

5. A process for forming a decorative surface upon a vehicle wheel face 
comprising the steps of: 
20 (a) providing a machined vehicle wheel including a wheel rim and having 

a wheel disc extending radially across the wheel rim; 

(b) mounting the wheel in a lathe; 

(c) rotating the wheel; and 

(d) urging a burnishing tool against the outboard surface of the wheel 
25 disc to smooth a portion of the wheel disc surface; and 
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6; A-process according to dainr5 further including; subsequent to step 
(d), removing the burnished wheel from the lathe. 

7. A process according to claim 5 wherein the entire outboard face of the 
5 wheel disc is burnished in step (c). 

8. A process according to claim 5 further including, subsequent to step 
(d), applying a protective coating to the burnished surface. 

0 9. A process according to claim 8 wherein the coating is a clear coating. 

10. A process according to claim 5 wherein the burnishing tool includes a 
spherical surface which is pressed against the wheel surface in step (d). 

5 1 1 . A process according to claim 5 wherein the burnishing tool includes a 

roller which is pressed against the wheel surface in step (d). 
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